EPIDEMIOLOGY
Overall, from 1992 to 2001, 53 million visits to U.S. EDs were made primarily for mental health-related reasons. 3 The most prevalent diagnoses were substance-related disorders (30%), mood disorders (23%), and anxiety disorders (21%). 3, 8 Psychoses constituted 10%, and suicide attempts 7%, of all documented mental health-related visits. 7, 9 Rates of presentation to EDs for the most serious mental health problem (suicidal behavior) increased almost 50% from 1992 to 2001, and this trend shows no sign of declining. 7 As well as suicidal behavior, increased rates of visits were significant for all of the most prevalent disorders (mood, substance use, and anxiety disorders), but not for psychoses, which may reflect the results of recent substantial investment in early intervention and intensive case management in this field. 9 These five major classifications of disorders (mood/substance/anxiety/suicide/psychoses) accounted for almost 80% of all mental health-related ED visits. 3 In addition, a significant fraction of those who present to EDs for non-mental health reasons may have occult or silent mental health problems, often neither inquired about nor detected in the ED. It has been estimated that as many as one-third of ED patients have silent or frank depression, and up to 13% have frank or occult suicidal ideation. 22 The true number of visits for mental health reasons may be far higher than these estimates, because a substantial fraction of visits are currently coded as "ill-defined conditions," 3 and patients commonly present to EDs for physical conditions with undetected or unrecorded anxiety and depressive symptoms. 8, 23 Other mental health conditions seen in ED patients, but less commonly diagnosed, include posttraumatic stress disorder (PTSD), conduct disorder, antisocial personality disorder, antisocial behavior, borderline personality disorder, somatization, conversion, Munchausen's syndrome, factitious disorders, and hypochondriasis. Dual diagnoses are common in ED patients (for example, depression and substance abuse, 24 psychosis and substance abuse, 25 and PTSD and depression 26 ), and such patients tend to have higher levels of severity of both mental health and social problems, to be more difficult to treat, and to be frequent users of EDs. 27, 28 These epidemiologic data suggest that mental health patients are the fastest growing group of ED patients and reflect EM's increasing burden of responsibility for their care. Of critical importance is that fact that there are approximately 4,000 general EDs in the United States (American Hospitals Association, personal communication, 2009), but only 146 psychiatric EDs (American Association for Emergency Psychiatry, personal communication, 2009). Based on these figures, any initiatives designed to screen for mental health problems, engage patients, and initiate treatment must focus on solutions that will be feasible in busy, general hospital EDs. To date, traditional models of outpatient psychiatric care have failed. New models of psychiatric care that are appropriate, feasible, and sustainable in increasingly busy, pressured, and underresourced EDs are needed. Moreover, given increased volumes of patients and costs of care, ED mental health solutions must decrease crowding and lower recidivism and be cost-effective. We set out below a series of recommendations for a research and development agenda to address the needs and realities of 21st-century acute mental health care in U.S. EDs.
SURVEILLANCE
Emergency medicine offers unique prospects for conducting surveillance studies relevant to a range of mental health issues. While untimely, the Centers for Disease Control and Prevention National Violent Death Reporting System, state and national databases, 24, 29 large data registries such as the Health Care Cost and Utilization Project, and the National Hospital Ambulatory Medical Care are available to EM researchers to monitor trends in ED and emergency medical services (EMS) care of mental health patients. 3, 30, 31 In disasters and terrorist attacks, EDs are a central data capture site for individuals likely to be most at risk of developing mental health problems. 32 Geospatial mapping can be employed to detect clusters of suicide attempts and of suicides from ED admission data. The ED also provides exclusive opportunities to monitor the incidence, clinical effects, and impact of both therapeutic drugs and drugs of abuse. While illicit and prescription drug abuse is an everchanging scene, users of these substances who suffer from drug-induced illness often seek care in an ED, rendering EDs sentinel sites for observing changes in street and leisure drugs. 33 Studies of both prescribed and illicit drug use may be conducted collaboratively by ED toxicologists working with regional and national poison control centers, and databases such as the national Toxic Exposure Surveillance System and the Researched Abuse, Diversion, and Addiction Related Surveillance system. 21, 34, 35 Emergency departments are potentially important sites at which to establish mental health registries. Multisite, state, and national psychiatric registries could encourage: standardization of screening and diagnosis of mental health problems in ED patients; monitor the changing epidemiology of ED mental health presentations; provide more timely data capture; facilitate interdisciplinary research efforts; monitor mental health high users of ED services, track substance abusing and substance seeking patients; and legitimize and facilitate efforts to engage ED staff in screening, intervention, and referral of psychiatric patients to treatment. Models for such registries exist for cancer and for cardiovascular disease, and the feasibility of developing multisite ED registries explicitly for suicide attempt patients is currently being explored in the Department of Veterans Affairs hospitals and other sites.
Recommendation 1: Establish the burden of illness and track prevalence of comorbid mental health and substance abuse problems in patients presenting to general EDs. Integrate ED data systems with other data sources, including poison centers, vital statistics, EMS, and other federal and state records systems.
SCREENING
Patients with mental health problems may present to EDs with psychiatric problems as their primary complaint. However, many present with chief complaints of medical problems, injury or trauma, somatic complaints, psychosocial problems, or behavioral problems. Mental health problems may be obvious and frankly admitted by some patients but occult, denied, undiagnosed, or underdiagnosed in others. ED patients are not routinely screened for mental health problems. Research studies that have screened for psychiatric disorders find that up to one-half of ED patients may have a substance use disorder, 36 more than one-third may meet diagnostic criteria for depression, 12 and 13% may have occult suicidal ideation. 22 The goals of ED screening for mental health problems would be to identify patients with mental health or substance use disorders that require psychiatric treatment or psychosocial support, that might compromise treatment of medical conditions, or that mean that the patient cannot safely be discharged. No mental health screening tool is currently widely accepted or recommended for ED use. In contrast, a 20-year-long, multi-million dollar investment in developing ED-based screening instruments for hazardous alcohol use has resulted in a suite of well-established, widely used tools such as Alcohol Use Disorders Identification Test (AUDIT), Alcohol, Smoking and Substance Involvement Screening Test (ASSIST), and Drug Abuse Screening Test (DAST). 37, 38 The use of these tools can be extrapolated more broadly to screen for mental health problems, including, in particular, depression, anxiety, and suicide. However, EDs demand pragmatic solutions: screening instruments in the ED must be not only brief, easily understood by patients, available in multiple languages, readily administered in busy general hospital settings, and capable of generating rapidly available responses for review by ED staff, but also able to detect, with a minimum of questions, a range of mental health problems in the patient groups outlined above.
A series of candidate broad mental health and specific depression and suicide screening tools exist that could be used, abbreviated, and / or adapted for use with adolescent, adult, and elder populations. 12, [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] In considering how these tools might be modified and used in the ED setting, there are a number of issues to be considered: the minimum questions required to optimally screen for mental health problems; the mode of questioning to best elicit valid responses to sensitive questions; the methods of screening that are feasible, acceptable to staff and patients, and cost-effective; ways to convey screening results to clinicians so that appropriate referrals and care are instituted; and the extent to which screening generates risk-stratified results that assist physician decision-making for referral and disposition. Cost-benefit analyses are required to determine the extent to which investment in screening and subsequent referral for psychiatric treatment or psychosocial support reduce both morbidity and repeat ED visits. 37, 57 Recommendation 2: Develop a brief, feasible, acceptable, and cost-effective screening / case-finding program for mental health problems for patients presenting to general EDs. Examine scalability and applicability to young, old, and special populations.
INTERVENTIONS
Emergency department management of patients with mental health problems has tended to follow a traditional model based on referral to psychiatric ED, inpatient, or outpatient services. However, changes in mental health infrastructure mean that this model is outmoded. There are now compelling reasons to conduct or initiate interventions in the ED to address some fraction of identified mental health problems, overcome problems of poor patient engagement and adherence with outpatient care, reduce imminent risk of death (for suicidal patients), and capitalize on a "teachable moment" or a possible "window of opportunity." 58 Effective ED interventions could minimize subsequent repeat visits to overcrowded EDs.
However, there are few evidence-based ED interventions for mental health patients. The experiences of ED-based practitioners in developing and delivering brief interventions (BIs) for patients with substance use disorders provides a model for the development of similar interventions for people with mental health problems. ED staff have been trained to screen quickly for the presence and extent of hazardous substance use and to deliver BIs using motivational interviewing techniques to increase patient awareness and motivation to change their substance use behaviors. Staff are also trained to deliver brief treatments that involve a more comprehensive approach than BI alone, incorporating assessment and patient education, teaching problem solving and coping skills, and encouraging the patient to develop a supportive social environment. In addition to BIs and treatments, ED staff facilitate patient referrals to longer-term care and social support. This approach has been effective in reducing hazardous alcohol, heroin, and cocaine use and tobacco smoking, justifying trials of similar strategies for mental health problems. 36, 37, [59] [60] [61] To illustrate the potential transferability of this approach, we adapted the screening, brief intervention, and referral to treatment (SBIRT) model and applied it (theoretically) to an expanded SBIRT for suicidal behavior (Figure 1 ).
In addition to the SBIRT model, research is needed to develop, deliver, and evaluate a series of promising psychotherapeutic interventions and treatments for subgroups of mental health patients. A number of these interventions may be delivered or initiated in ED settings by clinicians. Table 1 lists candidate interventions using suicidal behavior as an example, [62] [63] [64] [65] because suicidal behavior has potentially the most serious outcome of ED mental health presentations.
In addition to being a novel setting in which to conduct brief, tailored, psychosocial intervention research, the ED is also an ideal location to study brief psychopharmacologic interventions for mood states and psychosis. New, long-acting neuroleptics and even rapidonset antidepressants can ideally be studied in the ED setting. For example, Zarate and colleagues 66 have demonstrated robust and rapid (within 2 hours) antidepressant effects of a single dose of ketamine (0.5 mg / kg, IV infusion over 40 minutes), which was sustained in refractory depression patients for over 1 week. Beyond ketamine, the number of candidate psychopharmacologic compounds worthy of ED study could occupy an entire research career.
Mental health interfaces with EM for a series of special populations including immigrants, the homeless, those with serious mental illness, adolescents, and elders. We discuss one group here-adolescents-to illustrate the ways in which the ED provides a unique opportunity to intervene with a vulnerable group. Adolescents present to EDs with a wide range of mental health and substance abuse problems, perhaps reflecting the fact that adolescents often do not seek mental health services on their own until a crisis arises. Many adolescents seen in the ED do not have regular contact with primary care providers 67 and are thus less likely to receive either intervention or prevention services. The salience of an alcohol-related event may increase an adolescent's sense of vulnerability and thereby increase receptivity to an intervention. Because a parent often accompanies a teen to the ED, the ED also represents a situation in which parents may be engaged and encouraged to take steps to better address their teen's mental health and substance use issues.
The ED is the most common site for the evaluation and treatment of adolescents with medically serious suicide attempts. 68 The primary task for the EP evaluating a suicidal adolescent is to assess current emotional / behavioral status, which in turn helps determine the appropriate discharge disposition. 69, 70 Empirical guidelines for making clinical determinations are not standardized, and clinical research addressing this area is needed. For example, algorithms for disposition decisions based on adolescent measures of current state and parent measures of psychiatric history might be tested and disseminated.
Once the decision has been made to discharge a suicidal adolescent to outpatient care, the EP must be cognizant of the fact that follow-through with outpatient treatment is problematic. 71 None of the approaches thus far (crisis interventions, postdischarge phone calls, motivating families) have been shown to definitively improve follow-through with outpatient care. Studies examining the coordination of ED care and community mental health clinic care are sorely needed, given that the breakdown in follow-through with outpatient care often occurs at a systems level. 72 The prevalence estimate for adolescents with a positive blood alcohol level being treated in the ED is approximately 5%. 73 Research designed to better understand which interventions are indicated based on ED presentation and history, as well as the best way to deliver these interventions, is necessary. 73 In addition, studies designed to see whether these interventions can be delivered effectively by health care professionals, rather than research staff, will also be important in future research.
Recommendation 3: Develop feasible, acceptable, and cost-effective ED-initiated interventions for patients with mental health problems that enhance mental health service linkages, as well as improve patient safety and self-management skills; increase adherence to medical treatments, recommendations, and appointment-keeping; and minimize ED recidivism.
WORKFORCE ENRICHMENT/EDUCATION
Despite EDs becoming an increasingly common site for psychiatric disorders to first present to health care professionals, these disorders are often undetected, in part due to a lack of appreciation by staff. Indeed, EM residencies offer minimal formal education in the diagnosis and management of mental illness. 74 Currently neither the Accreditation Council for Graduate Medical Education (ACGME) nor the American Board of Emergency Medicine specifies a well-defined core curriculum relating to psychiatric disorders, and the core content dedicated to mental health is incommensurate with the large volume of psychiatric-related ED visits occurring annually (Figure 2) . A 2003 survey of North American EM program directors found that 67% did not require their residents to undertake, nor provided, formal training in treating acute psychiatric emergencies. 75 Emergency medicine curricula would be improved by more formal teaching about psychopharmacology, mood disorders and suicidal behavior, substance abuse, and the safe use of chemical and physical restraints for dangerously agitated patients. 76 Applying the ACGME core competencies (patient care, medical knowledge, practice-based learning and improvement, interpersonal and communication skills, professionalism, and systems-based practice) to an expanded psychiatric portion of the EM residency curriculum would further validate its place as core content. 77 In addition, the development of emergency psychiatry fellowships for EM-trained physicians is both logical and practical.
Psychiatric patients often are regarded by health care staff as difficult to treat, and staff report that they do not enjoy treating them. 78, 79 Negative attitudes toward patients and their detrimental impact on patient care have been recognized for decades. 80 Careful selection and education of students, residents, and physicians, and attention to staff "burnout," could both reduce stigmatization and ensure provision of professional and compassionate care. Research is needed to explore the extent to which selecting and training residents and other ED providers specifically for attitudes, abilities, interests, and virtues that are sympathetic to patients with mental health issues can enhance identification of mental health problems and result in more professional, compassionate care and attention to patients' psychiatric and psychosocial issues. Similar research is needed to assess the impact on patient care of promoting ED provider virtues outlined in the American College of Emergency Physicians Code of Ethics (prudence, courage, justice, vigilance, unconditional positive regard, charity, trustworthiness, and resilience). 81 The use of simulation as both a research and a training tool could be leveraged to promote new pedagogic advances in training EM residents in the care of the mentally unwell.
Recommendation 4: Develop and evaluate core educational programs for medical students and EM residents and physicians that validate career selection and the incorporation of mental/psychosocial issues as core components and responsibilities of EPs. Study educational simulation, communication science, and training initiatives that ensure providers recognize and treat mental health patients with competence, professionalism, sensitivity, and compassion.
RESEARCH FUNDING AND INFRASTRUCTURE
Mental health research in the ED faces several barriers. Mental health research in general is underfunded relative to the annual burden of deaths ( Figure 2 ) and underfunded specifically in ED research relative to the ED burden of cardiopulmonary arrest, trauma, chest pain, and pneumonia. In addition, EM has traditionally been reluctant to embrace mental health in either research or education. Further, these vulnerable psychiatric patients are not readily able to advocate for themselves and their own health care needs. To overcome these challenges, an adequately funded research agenda for EM and mental health research is required. In addition to the specific research proposals and agenda outlined in this paper, increased EM researcher networking with EM peers (including mental health, public health, and injury prevention researchers), and the establishment of ED-based research networks are needed to address ED-relevant policy-level mental health issues. Opportunities to work with federal mental health partners regarding grants and study sections are needed. Increased collaboration between departments of EM and psychiatry, increased EM research focus on mental health topics, and increased funding for this work from an institutional to the federal level could all help ultimately to provide better patient care.
Recommendation 5: Increase quality of EM mental health research training, and increase EM researcher networking with EM peers and with federal mental health partners, behavioral science researchers, neuroscientists, and psychiatrists. Develop more formal EM and mental health research fellowships. Advocate for enhanced research funding and support locally and nationally.
RESEARCH TO PRACTICE
The most well-funded and carefully executed research program amounts to relatively little if the fruits of such academic labor are not translated into improvement in policy and practice. The science of knowledge translation informs this process of evidence uptake and includes attending to the goals and values of a wide range of interested stakeholders (Table 2) . 82 Particular attention needs to be paid to advocating for mental health research, screening, and intervention to be incorporated and funded as part of EM. Research programs in EM mental health need to be conducted in parallel with education, training, and continuing audits at both local and national levels to generate and inform evidence-based practice. Researchers must promote feasible and cost-effective solutions and be responsible stewards of resources. The most elegant solutions will never change practice if they are not feasible in the real world. Indeed, getting evidence used is as important as its generation, a critical link in the EM and behavioral health research agenda.
Recommendation 6: Increase the interface between EM, mental health, public health, and injury prevention researchers to address ED-relevant policy-level mental health issues. Enhance knowledge translation and uptake of best practices for ED screening, interventions, and management of mental disorders and psychosocial issues among all stakeholders (including patients, providers, funders, researchers).
CONCLUSIONS
The intersection of EM and acute mental health provides opportunities for researchers and clinicians to develop effective interventions, education and training, policies, and programs for a vulnerable and challenging population. Recent developments in research methodology (improved statistical methods and information systems, geospatial mapping tools, the capacity to conduct large multisite studies), advances in biologic science, psychopharmacology, the behavioral social sciences, and the promise of pharmacogenomics offer unparalleled opportunities to advance acute mental health care in ED settings. The research agenda and recommendations (Table 3 ) addressing these issues range from macrolevel screening, to individual level application of new therapeutics and novel health carebased psychosocial interventions, and should be conducted in parallel with efforts to generate a body of best practices for ED-based acute psychiatric care. Expanded screening, brief intervention, brief treatment, and referral to treatment for suicide risk. Adapted from: http://www.sbirt.samhsa.gov/care_comp/index.htm. Comparison of mortality, and research funding, by cause of death. National Center for Health Statistics (NCHS), National Vital Statistics System. *http://www.nih.gov/news/ fundingresearchareas.htm#1. 
